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Declaration of Michael J. Cima under 37 C.F.R. 1.132 



I, Michael J. Cima, declare as follows: 

1 . I am the Sumitomo Electric Industries Professor of Engineering at the Massachusetts 
Institute of Technology (MIT). My CV is attached as Exhibit 1. 

2. I am an inventor of U.S. Patent Application No. 10/799,436, entitled "Vacuum 
Processing For Fabrication of Superconducting Thin Films Fabricated by Metal-Organic 
Processing," filed March 12, 2004. 

3. I have reviewed the specification and claims of the above-referenced patent application as 
well as the Office Action mailed March 29, 2005, and understand that the Examiner requires 
further information in support of the claims directed to methods of forming YBCO films having 
resistivities between 100 and 600 /xOhm-cm and/or critical current densities of 0.1 MA/cm 2 at 



4. On or about April, 2002, American Superconductor Corporation, the licensee of this 
application, supplied us with green yttrium-barium-copper oxyfluoride films on nickel tape. I 
am informed that those samples were 0.8 /im thick, 10 mm wide, and 20 mm long. They asked 
us to process these samples under the conditions described in Exhibit 2. Samples were placed in 
a furnace and the temperature ramped up to 785°C over 2 minutes (see column labeled 
"Heating"). Samples were annealed at 785°C in a mixture of nitrogen, oxygen and water vapor, 
with the partial pressure of water vapor held at the pressure in the "Low" column and then the 



zero field. 



pressure in the "High" column for the times indicated in the column labeled "Time." The total 
pressure in torr is given in the column labeled P. The atmosphere was 10% oxygen except for 
the last sample, D15R48, for which the atmosphere was 1 torr oxygen, with no nitrogen added. 
The samples were annealed under oxygen at 475°C. The measured resistance and critical current 
density (self field) and calculated resistivity are as shown. 

5. In conclusion, heat treating samples using the techniques described above results in 
YBCO films having resistivities between about 300 ptOhms-cm and about 800 /K)hms-cm, for 
example, between about 300 /iOhms-cm and about 600 /xOhms-cm, and critical current densities 
of about 0.1 MA/cm 2 or greater measured at zero field. 

6. I, Michael J. Cima, declare that all statements made herein of my own knowledge are true 
and that these statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like are 
made punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that such willful, false statements may jeopardize the validity of the application or any 
patents that may issue thereon. 
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itomo Electric Industries Professor 
partment of Materials Science and Engineering 
Mass. Ave. Room 12-01 1 
ambridge, MA 01239 
Phone:617-253-6877 
e-mail: mjcima@mit.edu 
http://dmse.mit.edu/people/faculty/mjcima 

Education: 

B.S. Chemistry (1982) / Ph.D. Chemical Engineering (1986), University of California at 
Berkeley 

MIT appointments: 

Professor with tenure Department of Materials Science and Engineering 
Director, Ceramics Processing Research Laboratory 
Materials Processing Center Investigator 
Center for Biomedical Engineering Investigator 

External appointments 

Co-Founder and Director of Microchips Inc., a developer of microelectronic based drug delivery 
systems. 

Director of Ferrite Components Inc., a manufacturer of high power RF components and systems 

Senior consultant to Transform Pharmaceuticals Inc. and is a member of its management team. 
TPI is a developer of high throughput screening technologies for pharmaceutical development 

Senior consultant to ETEX Corp. a manufacturer of calcium phosphate based cements for 
orthopedic applications and drug delivery 

Other significant consulting relationships include expert reviews concerning pharmaceutical 
formulation and processing. 

Biosketch / Research Overview: 

Dr. Michael J. Cima is a Professor of Materials Science and Engineering at MIT. He earned a 
B.S. in chemistry in 1982 (phi beta kappa) and a Ph.D. in chemical engineering in 1986, both 
from the University of California at Berkeley. He received the Norton chair at MIT in 1988 in 
the Materials Science and Engineering Department as an Assistant Professor. Prof. Cima 
became Director of the Ceramics Processing Research Laboratory in 1989 and received a tenured 
appointment from MIT in 1992. He was promoted to full Professor in 1995. He was elected a 
Fellow of the American Ceramics Society in 1997 and has recently been awarded the Sumitomo 
Electric Industries Chair at MIT. Prof. Cima is author or co-author of over one hundred and 
eighty scientific publications, twenty-seven patents, and is a recognized expert in the field of 
materials processing. He has been the principle investigator on several multimillion-dollar 
Defense research projects and many other sponsored research programs at MIT. Prof. Cima's 
recent research is primarily in four areas: advanced forming technology, ceramic thin film 
processing, MEMS devices for medical electronics and drug delivery, high-throughput 
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development methods for formulations of materials. Forming methods for complex macro and 
micro devices are of particular interest including MIT's three-dimensional printing process. His 
research group is one of the leaders in the development of chemically derived epitaxial oxide 
films for HTSC coated conductors. They are also leaders in the field of particle-particle and 
particle-surface interactions. He and collaborators are developing implantable MEMS devices 
for unprecedented control in the delivery of pharmaceuticals. Most recently, his group has been 
working on methods to speed the development of materials systems that are based on complex 
formulations. Finally, through his consulting work he has been a major contributor to the 
development of a high throughput system for discovery of novel crystal forms of 
pharmaceuticals. 

Professional Affiliations 

American Chemical Society, Materials Research Society, American Ceramic Society, Ceramic 
Society of Japan 

Honors 

Fulrath Award 2003 

Winner of the International Award of Materials Engineering for Resources, 1998 

Sumitomo Electric Industries Chair, 1997 

Fellow of the American Ceramics Society, 1997 

R&D 100 Award for 3DP Applied to Metal Casting, 1994 

ALCOA Foundation Science Award, 1991 

Extractive Metallurgy Award, TMS, best paper, 1990 

Norton Chair, 1989 

Phi Beta Kappa, UC Berkeley, 1982 

Interests: 

Processing Science and Engineering 
Pharmaceutical processing 
Drug delivery technologies 
MEMS 

Rapid Prototyping Technology 
3D Printing 

Chemical and Physical Phenomena in Powder Processing 
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March 1990 "Percolation Phenomena in Ceramic Processing," Sixth Annual Symposiom on Advanced 
Ceramics American Ceramic Society, Hudson-Mohawk Section Troy N. Y. 
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Superconductivity "New Superconductors and Synthesies," Kumamoto Japan. 

Oct. 1991 "Semisolid Solidification of I^YC^Og+y Fibers," 4th International Symposium on 
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Nov. 1991 "Enabling Process Technologies for Ceramics," International Journal of the Society of 
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Feb. 1992 "Ceramics Processing: Structure Form and Performance," Florida Advanced Materials 
Chemistry Conference Palm Coast FL. 

April 1992 "Ba2YCu306 5 Solidification Kinetics from Semisolid Melts," Workshop on "Bulk 
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Nov. 1992 "Morphology of BaY2Cu05 and Semisolid Solidification of Ba2YCu306.5," Fall 
Meeting of the TMS Society Chicago IL 
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Jan. 1994 "Low Cost High Performance Tooling by 3D Printing Ceramic Injection Molds from 
Computer Files," 18th Annual Conference and Exposition On Composites Materials and 
Structures Cocoa Beach FL. 
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Performance" Departmental seminar Department of Ceramic Engineering Rutgers 
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Oct. 1994 "Ceramics Manufacturing; from Science to Practice," Second International Conference 
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Feb. 1995 "Advanced Materials Technology: University to Commercial Practice," International 
Workshop on Regional Science and Technology Policy Research in Himeji (RESTPOR 
'95) Japan. 

March 1995 "Microstructural Order and Materials Processing for Structure and Form," University of 
Michigan An Arbor MI. 

April 1995 "Ceramic Components from Solid Free Form Fabrication Methods," International 
Conference on Shaping of Advanced Ceramics Mol Belgium. 

May 1995 "Chemical Aspects of Ceramic Science," Zuffanti Memorial Lecture Northeastern 
University Boston MA. 

July 1995 "Solid Free Form Fabrication of Ceramics." Science of Whitewares Conference Alfred 
University Alfred NY. 

July 1995 "Defense Science Research Council's Workshop on "Printing Technologies in 
Manufacturing - I&II La Jolla CA. 

March 1996 "Solution Precursor Routes to Epitaxial Films," International Symposium on Synergistic 
Synthesis of Inorganic Materials Tangernsee Germany. 

April 1996 "Setter Design for Binder Removal from Injection Molded Components," American 
Society Annual Meeting in Indianapolis Ind. 

April 1996 "Corrosion of Aluminum Nitride in Aqueous Cleaning Solutions," Materials Research 
Society Spring Meeting San Francisco CA. 

May 1996 "Structural Materials by 3DP," Review of ARPA/ONR Solid Freeform Program Woods 
Hole MA. 
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June 1996 "Materials Engineering: Concepts Prototypes Processes." Science and Engineering 
Program for Middle and High School Teachers MIT, Camb. MA. 

Aug. 1996 "Structural Ceramic Components with Computer Derived Microstructure by Three 
Dimensional Printing," Solid Freeform Fabrication Symposium University of Texas at 
Austin, Austin TX. 

Oct. 1996 "Microstructure Order and Materials Processing for Structure and Form," Fall Quarter 
Seminar University of Minnesota Minneapolis MN. 

Oct. 1996 "Solid Freeform Fabrication of Functionally Gradient Materials," The 4 th International 
Symposium on Functionally Gradient Materials Tsukuba Japan. 

Nov. 1996 "Processing Technologies for Hierarchical Structures in Ceramics," Workshop on 
Synergy Ceramics Nagoya Japan. 

Dec. 1996 "Rapid Prototyping and 3D Printing," American Ceramics Society and The Materials 
Society Chelmsford MA. 

Feb. 1997 D.O.E. Wire Development Workshop Panama City Florida. 

March 1997 "Crystallographic Texture in Films Using Ion Beams," The American Physical Society 
KansasCity MO. 

April 1997 "Advanced Ceramics Processing: Structure Form and Performance," University of 
California at Davis, Davis CA. 

April 1997 "Microstructure Order and Materials Processing for Structure and Form," 
Korea Advanced Institute of Technology Taejon Korea. 

May 1997 "Three-Dimensional Printing Applications and New Materials Developments," ACerS 
99 th Annual Meeting & Exposition Cincinnati OH. 

June 1997 "Forming and Bulk Fabrication of Ceramic Components," NSF Ceramics Workshop 
Washington, D.C. 

July 1997 "The Mechanics of Biaxial Alignment in Zirconia Films Produced via Ion Beam Assisted 
Deposition (IBAD)," Cryogenic Engineering Conference/International Cryogenic 
Materials Conference," Portland Oregon. 

Aug. 1997 "Toward Zero Shrinkage in Three Dimensional Printing," "High Green Density Ceramic 
Components," and "3 -Dimensional Printing Applications and New Materials 
Development," Solid Freeform Fabrication Symposium University of Texas at Austin, 
Austin TX. 

Nov. 1997 "Advanced Materials: Concepts Prototypes and Manufacturing," University of 
Wisconsin-Madison Madison WI. 

Feb. 1998 DARPA Thermal Management of Compact Systems Washington, D.C. February 5-6, 
1998. 
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March 1998 National Materials Advisory Board (NMAB) Workshop on Structural Materials Research 
Advancements Washington, D.C. March 16-17, 1998. 

March 1998 International Symposium on Aluminum Nitride Ceramics, le Meridien Pacific Tokyo, 
March 8-14, 1998 Tokyo Japan 

May 1998 "Anisotropic Behavior of Tape Cast Ceramic Sheets/' 100 th Annual Mtg. American 
Ceramic Society Cincinnati OH. May 3-6, 1998. 

June 1998 "Fine Ceramic Components by 3DP," ONR Workshop Abingdon, UK. June 22-24, 1998 

June 1998 "High Green Density Ceramic Components Fabricated by the Slurry-Based 3DP 
Process," 9 th CIMTEC '98 World Ceramics Congress and Forum on New Materials 
Florence Italy. June 14-19, 1998. 

July 1998 "The Mechanism of Biaxial Alignment in Zirconia Films Produced via Ion Beam 
Assisted Deposition (IBAD) ISTEC International Workshop on Superconductivity 
Okinawa, Japan. July 12-15, 1998. 

August 1998 "Solid Free-Form Processing of Tailored Ceramic Microstructures," Ceramics Gordon 
Research Conference Meriden, NH. August 2-6, 1998. 

August 1998 "Fine Ceramic Components by 3DP," 9 th Solid Free-Form Fabrication Symposium," 
Austin TX. August 10-12, 1998. 

Sept. 1998 "Corrosion of Aluminum Nitride (A1N) in Aqueous Cleaning Solutions and New 
Processing Approaches to Metallization," Case Western Reserve Cleveland OH. 
September 22, 1998. 

Oct. 1998 "SFF Processing of Tailored Ceramic Microstructures." International Conference on 
Materials Engineering for Rources ICMR '98, Akita, Japan, October 26-28, 1998. 

June 1999 "3-D Architecture: Photolayering Technology." Manufacturing Committee Techical 
Symposium, Short Hills, New Jersey, June 13-16, 1999. 

June 1999 "Electrochemically-Actuated Microdosage Platforms." The Microfluidics and 
Microarrays Conference, La Jolla, CA, June 20-22, 1999. 

Aug. 1999 "Electrochemically-actiuated microdosage platform." IBC's 4 th Annual Microfabrication 
& Microfluidic Technologies Conference, San Francisco, CA, August 2-3, 1999. 

Nov. 1999 "Slurry-based 3 -Dimensional Printing Process for Fine Ceramic Applications." AIChE 
1999 Annual Meeting, Dallas, TX, Oct. 31 -Nov. 5, 1999. 

Nov. 1999 "Rapid Phototyping." META-Materials Workshop, Arlington, Virginia, November 9-10, 
1999. 

Dec. 1 999 University of New Hampshire, Durham, NH. December 1 0, 1 999. 

Jan. 2000 "Solid Free Form Fabrication: Fine Ceramic Components to Pharmaceuticals."" 
Schlumberger-Doll Research, Ridgefield, CT, January 13, 2000. 
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March 2000 National Research Council Panel for Materials Science & Engineering, Gaithersburg, 
Maryland, March 16-17, 2000. , 

May 2000 "Free-Form Manufacturing of Ceramic Parts." 7 th International Conference on Ceramic 
Processing Science, Inuyama City, Japan, May 15-8, 2000. 

Sept 2000 "Microchips as Implantable Drug Delivery Devices." Biomems & Biomedical 
Nanotechnology World 2000 Conference, Columbus, OH. September 23-26, 2000. 

Oct 2000 "Electro-Actuated Devices as Microdosage Platforms and Manufacturing Tools." 
University of Toronto, Toronto, Ontario, October 25, 2000. 

Nov 2000 "Implantable Electronic Drug Delivery Systems." The Medical Application of 
Microsystems & Tier Manufacture Experts' Meeting, Loch Lomond, Scotland. 
November 19-21,2000. 

June 2001 Chairperson, 28 th International Symposium on Controlled Release of Bioactive 
Mataerials, San Diego, CA. June 23-27, 2001. 

August 2001 Reviewer, "Superconductivity Program for Electric Systems, 2001 Annual Peer Review." 
Washington, D.C., August 1-3, 2001. 

Sept. 2001 "Global Trends in Science and Technology RoundTable." Washington, D.C., September 
25,2001. 

Feb. 2002 "Microelectric Dosage Platforms." 2002 Gordon Conference on Drug Carriers in 
Medicine and Biology. Ventura, California. February 24 - March 1, 2002. 

April 2002 "Materials in Small Places," The 2002 MIT Research Directors Conference, MIT, 
Cambridge, MA, April 10, 2002. 

April 2002 "MEMS for Drug Delivery and Drug Development" George W. Woodruff School of 
Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA, April 22, 2002. 

July 2002 Reviewer, "DOE 2002 Superconductivity Peer Review, Strategic Research 
Panel."Washington, D.C., July 1 7 th through 1 9 th , 2002. 

Sept. 2002 "Kinetics of in vivo Drug Release from Implantable MEMS Array." Third Annual 
BioMEMs & Biomedical Nanotechnology World 2002 in collaboration with the 
International Society for BioMEMS and Nanotechnology. Columbus, Ohio on 
September 5-8, 2002 

Oct. 2002 "Drug Release from an Implantable MEMS Array." Future Directions of Drug Delivery 
Technologies: Molecular Design, Response and Nanotechnology, Boston, MA, October 
13-16, 2002. 

Dec. 2002 "Electro-actuated devices as microdosage platforms and manufacturing tools.." Bristol- 
Myers Squibb, New Brunswick, NJ, December 6, 2002. 
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April 2003 "Forces and Particle Dynamics as the Precursor to Microscle Assembly." 105 th Annual 
Meeting & Exposition of the American Ceramic Society, Nashville, TN, April 27-30, 
2003. 

April 2003 "MEMS Devices for Pharmaceutical Delivery," BioMEMS/Microfluidics Conference, 
San Diego , CA, April 30-May 2, 2003. 

Aug. 2003 "Free-form Fabrication Processes for Functional Ceramic Applications." International 
Conference on Electroceramics, "ICE-2003". M.I.T., Cambridge, Ma, August 3-7, 2003. 

August 2003 "Spreading and infiltration of polymer solution droplets on porous particulate substrates." 

Particles 2003 Conference on Imaging, Marking and Printing Applications of Particle 
Technology, Toronto, Canada , August 23-26, 2003. 

Sept. 2003 "Ceramic Particle Electrophoresis Near Surfaces in an Aqueous Medium," and "Solid 
Free Form Fabrication: Past, Present, and Future." Euromaterial 2003, Lausanne, 
Switzerland, September 1-5, 2003. 

Oct. 2003 "Drug Delivery: A New Role for Implantable Electronics," University of Michigan, Ann 
Arbor, MI, October 3, 2003. 

Oct. 2003 "Microactuators for pharmaceuticals manufacturing and drug release systems."AAAP 
Annual Mtg. & Exposition, Salt Lake City, Utah, October 28, 2003. 

Dec. 2003 "Implantable Electronic Drug Delivery," 2003 International Electron Devices Meeting, 
Washington, D.C., December 9, 2003. 

January 2004 "Drug delivery: A new role for implantable electronics," or "Forces and Particle 
Dynamics as a Precursor to Microscale Assembly." Carnegie Mellon University, 
Pittsburgh, PA, January 16, 2004. 

March 2004 Symposium on Biomaterials, Limoges, March 25-26, 2004. 

June 2004 "Drug Delivery: A New Role for Implantable Electronics." Workshop on MEMS 
(PASI), San Carlos de Bariloche, Argentina, June 2004. 

July 2004 DOE Peer Review Meeting, Washington, D.C., July 27-29 th . 

August 2004 "Polymer Microchip for Biodegradable Drug Delivery." Cambridge Healthtech Institute 
5 th Annual Nanotechnology and BioMEMS World 2004., Washington, D.C., August 16- 
17,2004. 



"Measurement of HF Partial Pressure During Oxyfluoride Precursor Conversion." ASC 
2004 Conference, Jacksonville, FL, October 8, 2004. 



October 2004 

April 2006 "Title" 2006 MRS Spring Meeting, San Francisco, CA, April 17-21, 2006. 
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Patents 

1. E.M. Sachs, J.S. Haggerty, M.J. Cima, and P.A. Williams, 'Three-Dimensional Printing 
Techniques." U.S. Patent #5,204,055, April, 1993. 

2. M.J. Cima and P. Mclntyre, "Preparation of Highly Textured Oxide Superconducting Films from 
MOD Precursor Solutions." U.S. Patent #5,231,074, July, 1993. 

3. E.M. Sachs, J.S. Haggerty, M.J. Cima and P.A. Williams, "Three-Dimensional Printing 
Techniques." U.S. Patent #5,340,656, August, 1994. 

4. M.J. Cima, E.M. Sachs, T. Fan, J.F. Bredt, S.P. Michaels, S. Khanuja, A. Lauder, S.-J. J. Lee, D. 
Brancazio, A. Curodeau, and H. Tuerck, "Three-Dimensional Printing Techniques." U.S. Patent 
#5,387,380, February 1995. 

5. E.M. Sachs, M.J. Cima, J.F. Bredt, S. Khanuja, "Process for Removing Loose Powder Particles 
from Interior Passages of a Body." U.S. Patent #5,490,882, February, 1996. 

6. L.G. Cima and M.J. Cima, "Preparation of Medical Devices by Solid Free-Form Fabrication 
Methods." U.S. Patent #5,490,962, February, 1996. 

7. L.G. Cima and MJ. Cima, "Tissue Regeneration Matrices by Solid Free-Form Fabrication 
Techniques." U.S. Patent #5,518,680, May, 1996. 

8. E.M. Sachs, A. Curodeau, T. Fan, J.F. Bredt, MJ. Cima, D. Brancazio, "Three Dimensional 
Printing System." U.S. Patent #5,807,437, September, 1998. 

9. E.M. Sachs, MJ. Cima, J.F. Bredt, S. Khanuja, R.L. Yu, "Ceramic Mold Finishing Techniques 
for Removing Powder." U.S. Patent #5,814,161, September, 1998. 

10. J.T. Santini, Jr., MJ. Cima, and R.S. Langer, "Microchip Drug Delivery Devices." U.S. Patent 
#5,797,898, August 1998. 

11. L.G. Cima, and MJ. Cima, "Preparation of Medical Devices by Solid Free-Form Fabrication 
Methods." Patent #5,869,170, February 1999. 

12. E. M. Sachs and MJ. Cima, "Three-Dimensional Product Manufacture Using Masks." Patent 
#5,940,674, August 17, 1999. 

13. E. M. Sachs, MJ. Cima, J.F. Bredt, and S. Khanuja, "Ceramic Mold Finishing." Patent 
#6,109,332, August 29, 2000. 

14. J.T. Santini, Jr., MJ. Cima, and R.S. Langer, "Fabrication of Microchip Drug Delivery." Patent 
#6,123,861, September 26, 2000. 

15. Vacanti; Joseph P.; Cima; Linda G.; Cima; Michael J., "Vascularized tissue regeneration matrices 
formed by solid free form fabrication techniques." United States Patent #6,139,574, October 31, 
2000. 

16. E. Sachs, A. Curodeau, T. Fan, J.F. Bredt, MJ. Cima, and D.Brancazio, "Three Dimensional 
Printing Methods." Patent #6,146,567, November 14, 2000. 
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17. J.A. Smith, M.J. Cima, and N. Sonnenberg, "Controlled Conversion of Metal Oxyfluorides into 
Superconducting Oxides " Patent #US6,172,009 Bl, January 9, 2001. 

18. J.P. Vacanti, L.Griffith, and M.J. Cima, "Vascularized Tissue Regeneration Matrices Formed by 
Solid Free Form Fabrication Techniques." Patent #US6,176,874 Bl, January 23, 2001. 

19. L.M. Svedberg, K.C. Arndt, and MJ. Cima, "Selective Substrate Metallization." Patent # US 
6,194,032 Bl, February 27, 2001. 

20. D. Monkhouse; J. Yoo, J. Sherwood, MJ. Cima; E. Bornancini, "Dosage forms exhibiting multi- 
phasic release kinetics and methods of manufacture thereof, Patent # US 6,280,771, August 28, 
2001. 

21. R. S. Shawgo, N. F. Shepard, Jr., M. J. Cima, J. T. Santini, Jr., S. J. Herman, B. F. Polito, S. A. 
Uhland, "Methods and devices for sealing microchip reservoir devices" May 30, 2001 under 
09/867,976. 

22. E.M. Sachs; W.B. Bang; MJ. Cima, "Molds for casting with customized internal structure to 
collapse upon cooling and to facilitate control of heat transfer", Patent # US 6,397,922, June 4, 
2002. 

23. Santini, Jr.; John T. , Hutchinson; Charles E. , Uhland; Scott A, Cima; Michael J., Langer; 
Robert S. , Ausiello; Dennis, "Microfabricated devices for the delivery of molecules into a carrier 
fluid," Patent # US 6,491,666 December 10, 2002 

24. Monkhouse; Donald, Yoo; Jaedeok, Sherwood; Jill K., Cima; Michael J., Bornancini; Esteban , 
"Dosage Forms Exhibiting Multi-Phasic Release Kinetics and Methods of Manufacture Thereof." 
Patent # 6,5 14,5 1 8, February 4, 2003 

25. Cima; Linda G., Cima; Michael J., "Tissue Regeneration Matrices by Solid Free-Form 
Fabrication Techniques." Patent # 6,530,958, March 1 1, 2003. 

26. Santini, Jr.; John T., Cima; Michael J., Uhland; Scott A.,"Thermally-Activated Microchip 
Chemical Delivery Devices." Patent # 6,527,762, March 4, 2003. 

27. Santini, Jr.; John T., Hutchinson; Charles E., Uhland; Scott A., Cima; Michael J., Langer; Robert 
S., Ausiello; D., "Microfabricated Devices for the Delivery of Molecules into a Carrier Fluid." 
Patent #6,537,256, March 25, 2003. 

28. Sachs, E.M., Cima, MJ., Caradonna, M.A., Grau, J., Serdy, J.G., Saxton, P.C., Uhland, S.A., 
Moon, J., "Jetting Layers of Powder and the Formation of Fine Powder Beds Thereby." Patent # 
6,596,224 Bl, July 22, 2003. 

29. Smith, J.A., Cima, MJ., Sonnenberg, N., "Controlled Conversion of Metal Oxyfluorides into 
Superconducting Oxides." Patent # 6,610,428, August 26, 2003. 

30. Sachs; Emanuel M.; Bang; Won B.; Cima; Michael J., "Molds for casting with customized 
internal structure to collapse upon cooling and to facilitate control of heat transfer." United States 
Patent #6,629,559, October 7, 2003. 
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31. Santini, Jr.; John T.; Cima; Michael J.; Uhland; Scott Albert "Thermally-activated microchip 
chemical delivery devices." . United States Patent #6,669,683, December 30, 2003. 

32. M.M. Tupper, MJ. Cima, M.E. Chopinaud, "Manipulating Micron Scale Items." Patent # 
6,686,207 B2, February 3, 2004. 

33. A.C. Richards, J.T. Santini, Jr., MJ. Cima, R.S. Langer, "Microchip Devices for Delivery of 
Molecules and Methods of Fabrication Thereof." Patent # US 6,808,522 B2, October 26, 2004. 

34. Cima; Michael J.; Chen; Hongming; Gyory; J. Richard; Lemmo; Anthony V, "System and 
method for optimizing tissue barrier transfer of compounds." United States Patent #6,758,099, 
July 6, 2004. 

35. Shawgo; Rebecca S.; Sheppard, Jr.; Norman F.; Cima; Michael J.; Santini, Jr.; John T.; Herman; 
Stephen J.; Polito; Benjamin F.; Uhland; Scott A. "Methods and devices for sealing microchip 
reservoir devices." United States Patent #6,730,072, May 4, 2004. 
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Patent Applications 

1 . Santini, John T. JR. ; Cima, Michael J. ; Sheppard, Norman F. JR.; Flynn, Nolan T.; Uhland, 
Scott A.; Sbiaa, Zouhair; Microchip devices with improved reservoir opening United States 
Patent Application #20020183721 December 5, 2002 

2. Smith, John A. ; Cima, Michael J. ; Sonnenberg, Neville; Controlled conversion of metal 
oxyfluorides into superconducting oxides United States Patent Application #20020182451 
December 5, 2002 

3. Santini, John T. JR. ; Hutchinson, Charles E. ; Uhland, Scott A. ; Cima, Michael J.; Langer, 
Robert S. ; Ausiello, Dennis; Microfabricated devices for the delivery of molecules into a carrier 
fluid United States Patent Application #20020173745 November 21, 2002. 

4. Sachs, Emanuel M. ; Bang, Won B. ; Cima, Michael J. Molds for casting with customized 
internal structure to collapse upon cooling and to facilitate control of heat transfer United States 
Patent Application #20020157799 October 31, 2002 

5. Shawgo, Rebecca S. ; Sheppard, Norman F. JR. ; Cima, Michael J. ; Santini, John T. JR. ; 
Herman, Stephen J. ; Polito, Benjamin F. ; Uhland, Scott A.; Methods and devices for sealing 
microchip reservoir devices United States Patent Application #20020151776 October 17, 2002 

6. Richards, Amy C; Santini, John T. JR.; Cima, Michael J.; Langer, Robert S.; Microchip devices 
for delivery of molecules and methods of fabrication thereof United States Patent Application 
#20020107470 August 8, 2002 

7. Rowe, Charles William; Cima, Michael J.; Pryce Lewis, Wendy E.;Method and materials for 
controlling migration of binder liquid in a powder United States Patent Application 
#20020106412 August 8, 2002 

8. Santini, John T. JR.; Cima, Michael J.; Langer, Robert S.; Ausiello, Dennis; Sheppard, Norman 
F. JR.; Herman, Stephen J.; Flexible microchip devices for ophthalmic and other applications 
United States Patent Application #20020099359 July 25, 2002 

9. Sheppard, Norman F. JR.; Santini, John T. JR.; Herman, Stephen J.; Cima, Michael J.; Langer, 
Robert S.; Ausiello, Dennis; Microchip reservoir devices using wireless transmission of power 
and data United States Patent Application #20020072784 June 13, 2002 

10. Cima, Michael J.; Levinson, Douglas; Lemmo, Anthony V.; Galakatos, Nicholas; Putnam, David 
A.; High-throughput formation, identification, and analysis of diverse solid-forms United States 
Patent Application #20020048610 April 25, 2002 

11. Cima, Michael J.; Chen, Hongming; Gyory, J. Richard; System and method for optimizing tissue 
barrier transfer of compounds United States Patent Application #20020025509 February 28, 
2002. 

12. Payumo, Francis C; Sherwood, Jill K.; Monkhouse, Donald C. ; Yoo, Jaedeok; Gaylo, 
Christopher M.; Wang, Chen-Chao; Cima, Michael J.; Method and form of a drug delivery 
device, such as encapsulating a toxic core within a non-toxic region in an oral dosage form 
United States Patent Application #20020015728 February 7, 2002 
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13. Pryce Lewis, Wendy E.; Rowe, Charles William; Cima, Michael J.; Materna, Peter A.; System 
for manufacturing controlled release dosage forms, such as a zero-order release profile dosage 
form manufactured by three-dimensional printing United States Patent Application 
#20030198677 October 23, 2003 

14. Cima, Michael J.; Chen, Hongming; Gyory, J. Richard; System and method for optimizing tissue 
barrier transfer of compounds United States Patent Application #20030170610 September 11, 
2003 

15. Cima, Michael J.; Levinson, Douglas; Lemmo, Anthony V.; Galakatos, Nicholas; Putnam, David 
A.; High-throughput formation, identification, and analysis of diverse solid-forms United States 
Patent Application #20030162226 August 28, 2003 

16. Pryce Lewis, Wendy E. ; Rowe, Charles William; Cima, Michael J.; Materna, Peter A.; System 
and method for uniaxial compression of an article, such as a three-dimensionally printed dosage 
form United States Patent Application #20030143268 July 31, 2003 

17. Lemmo, Anthony V.; Morissette, Sherry L.; Almarsson, Orn; Cima, Michael J.; Johnson, 
Alasdair Y.; Gonzales-Zugasti, Javier; McNulty, Christopher; Apparatus and method for high- 
throughput preparation and characterization of compositions United States Patent Application 
#20030138940 July 24, 2003 

18. Seleznev, Igor; Cima, Michael J.;Vacuum processing for fabrication of superconducting films 
fabricated by metal-organic processing United States Patent Application #20030130129 July 10, 
2003. 

19. Teung, Patrick; Cima, Michael J.; Pryor, Timothy J.; Materna, Peter A.; Method and system for 
controlling the temperature of a dispensed liquid United States Patent Application #20030128267 
July 10, 2003 

20. Levinson, Douglas; McNulty, Christopher; Johnson, Alasdair Y.; Lemmo, Anthony V.; 
Gonzalez-Zugasti, Javier P.; Cima, Michael J.; Almarsson, Orn; Morissette, Sherry Lynn; 
Apparatus and method for high-throughput preparation, visualization and screening of 
compositions United States Patent Application #20030106492 June 12, 2003 

21. Santini, John T. JR.; Cima, Michael J. ; Uhland, Scott Albert; Thermally-activated microchip 
chemical delivery devices United States Patent Application #20030105455 June 5, 2003 

22. Rowe, Charles William; Pryce Lewis, Wendy E.; Cima, Michael J.; Bornancini, Esteban R.N.; 
Sherwood, Jill K.; Wang, Chen-Chao; Gaylo, Christopher M.; Fairweather, James A.; Printing or 
dispensing a suspension such as three-dimensional printing of dosage forms United States Patent 
Application #20030099708 May 29, 2003 

23. Tupper, Malinda M.; Cima, Michael J.; Chopinaud, Marjorie E.; Manipulating micron scale items 
United States Patent Application #20030077837 April 24, 2003 

24. Cima, Michael J.; Chen, Hongming; Gyory, J. Richard; Transdermal assay with magnetic clamp 
United States Patent Application #20030068614 April 10, 2003 

25. Tupper, Malinda M. ; Cima, Michael J. ; Chopinaud, Marjorie E.; "Manipulating micron scale 
items United States Patent Application #20040259377 December 23, 2004 
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26. Lemmo, Anthony V. ; Gonzalez-Zugasti, Javier P.; Cima, Michael J.; Levinson, Douglas; 
Johnson, Alasdair Y.; Almarsson, Orn; McNulty, Christopher; Apparatus and method for high- 
throughput preparation and spectroscopic classification and characterization of compositions 
United States Patent Application #20040252299 December 16, 2004. 

27. Santini, John T. JR. ; Cima, Michael J.; Langer, Robert S.; Medical device with array of 
electrode-containing reservoirs United States Patent Application #20040248320 December 9, 
2004. 

28. Cima, Michael J.; Chen, Hongming; Gyory, J. Richard; Lemmo, Anthony V.; Transdermal assay 
with magnetic clamp United States Patent Application #20040235145 November 25, 2004 

29. Seleznev, Igor; Cima, Michael J.; Vacuum processing for fabrication of superconducting films 
fabricated by metal-organic processing, United States Patent Application #20040171494 
September 2, 2004 

30. Santini, John T. JR.; Cima, Michael J.; Langer, Robert S.; Implantable device for controlled 
release of drug United States Patent Application #20040166140 . August 26, 2004. 

31. Kane, Nathan; Cima, Michael; Gonzalez-Zugasti, Javier; Cherng, Jeanie; Lemmo, Anthony V.; 
Gyory, J. Richard; Methods of manipulating small amounts of solids United States Patent 
Application #20040146434 . July 29, 2004 

32. Santini, John T. JR.; Cima, Michael J.; Uhland, Scott Albert; Thermally-activated reservoir 
devices United States Patent Application #20040143236 July 22, 2004 

33. Cima, Michael; Lewis, Wendy Pryce; Gonzalez-Zugasti, Javier; Gyory, J. Richard; Lemmo, 
Anthony V.; Monagle, Julie; Raised surface assay plate United States Patent Application 
#20040142460 July 22, 2004 

34. Cima, Michael; Lewis, Wendy Pryce; Gonzalez-Zugasti, Javier; Gyory, J. Richard; Lemmo, 
Anthony V.; Monagle, Julie; United States Patent Application #20040101953 May 27, 2004 

35. Rowe, Charles William; Pryce Lewis, Wendy E.; Cima, Michael J.; Bornancini, Esteban R.N.; 
Sherwood, Jill K.; Wang, Chen-Chao; Gaylo, Christopher M.; Fairweather, James A Printing or 
dispensing a suspension such as three-dimensional printing of dosage forms, United States Patent 
Application #20040091516 May 13, 2004 

36. Cima, Michael J.; Chen, Hongming; Gyory, J. Richard; Lemmo, Anthony V.; System and method 
for optimizing tissue barrier transfer of compounds, United States Patent Application 
#20040087007 May 6, 2004 

37. Rowe, Charles William; Cima, Michael J.; Pryce Lewis, Wendy E.; Monkhouse, Donald C; 
Kumar, Sandeep; Yoo, Jaedeok; Method and materials for controlling migration of binder liquid 
in a powder United States Patent Application #20040062814 April 1, 2004 

38. Johnson, Audrey M.; Cima, Michael J.; Langer, Robert S.; Microscale lyophilization and drying 
methods for the stabilization of molecules United States Patent Application #20040043042 
March 4, 2004 
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39. Seleznev, Igor; Cima, Michael J. "Vacuum processing for fabrication of superconducting thin 
films fabricated by metal-organic processing." United States Patent Application #20050014652 
January 20, 2005. 
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